Artifactual-free analysis of S-nitrosoglutathione and S-nitroglutathione by neutral-pH, anion-pairing, high-performance liquid chromatography. Study on peroxynitrite-mediated S-nitration of glutathione to S-nitroglutathione under physiological conditions.
The endogenous potent vasodilators and inhibitors of platelet aggregation S-nitrosoglutathione (GSNO) and S-nitroglutathione (GSNO2) are frequently analyzed by high-performance liquid chromatography (HPLC) using mobile phases of acidic pH. These systems are associated with problems stemming from rapid and considerable artifactual formation of GSNO from glutathione (GSH) and ubiquitous nitrite. We describe a novel ion-pairing HPLC method with UV absorbance detection at 334 nm for the highly specific and interference-free analysis of GSNO and GSNO2 in the presence of high GSH and nitrite concentrations. Complete avoidance of artifactual formation of GSNO was accomplished by using the anion-pairing agent tetrabutylammoniumhydrogen sulphate in the mobile phase that enables analysis of GSNO at neutral pH, at which GSH and nitrite do not react to form GSNO. This HPLC system was used to study formation of GSNO2 from GSH and peroxynitrite under physiological conditions. We found by this HPLC system that peroxynitrite (0-300 microM) reacts with GSH (0-5 mM) to form GSNO2 at a mean yield of 2%. Analysis of the same samples by a cation-pairing HPLC system with acidic mobile phase (pH 2.0) revealed, however, GSNO plus GSNO2 formation of the order of 20% due to on column reaction of GSH with peroxynitrite-derived nitrite to form GSNO. Ammonium sulfamate is frequently used to remove nitrite from thiol-containing solutions under acidic conditions. By means of the anion-pairing HPLC system it is demonstrated that nitrite removal by this method is incomplete even when ammonium sulfamate is used at high concentrations. These findings underscore the absolute requirement of neutral pH conditions for the analysis of GSNO. The novel anion-pairing HPLC method should be useful to provide reliable data on formation, reaction and metabolism of GSNO and GSNO2 in biological fluids using various detectors including mass spectrometers.